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ABSTRACT 
P u f f i n u s  p u f f i n u s  n e w e l l i  i s  a s t o u t ,  medium- sized s h e a r -  
w a t e r  w i t h  d a r k  u p p e r p a r t s  and  l i g h t  u n d e r p a r t s .  I t  was f i r s t  
d e s c r i b e d  i n  1894.  E x h a u s t i v e  s e a r c h  u n c o v e r e d  some 204 o b s e r v a-  
t i o n s ,  c o l l e c t i o n  r e c o r d s ,  r e p o r t s  and r e l a t ed  s t a t e m e n t s  o n  
r e l a t i v e  a b u n d a n c e  and g e o g r a p h i c a l  d i s t r i b u t i o n  f rom 1887  t o  
1978 .  All d a t a  a r e  a r r a n g e d  i n  g e o g r a p h i c a l  and c h r o n o l o g i c a l  
o r d e r  and s y s t e m a t i c a l l y  a n a l y z e d .  D i s t r i b u t i o n  a t- sea and o u t -  
s i d e  e x p e c t e d  r a n g e  ( e x t r a - l i m i t a l )  a re  g i v e n .  Numbers o f  i s l a n d  
r e c o r d s  a r e  shown by  U. S. G e o l o g i c a l  S u r v e y  q u a d r a n g l e .  Ref-  
e r e n c e s  and names of  o b s e r v e r s  a r e  c i t e d .  C o m p l e t e n e s s  o f  d a t a ,  
e r r o n e o u s  and d o u b t f u l  records  a r e  a d d r e s s e d .  F i n d i n g s  a r e  
summarized.  I t  i s  c o n c l u d e d  t h a t  o n l y  a smal l  f r a c t i o n  of t h e  
o n c e - l a r g e  p o p u l a t i o n  i s  p r e s e n t l y  e x t a n t  and t h a t  t h e  f u t u r e  of 
t h i s  s u b s p e c i e s  as p a r t  o f  t h e  w o r l d ’ s  l i v i n g  a v i f a u n a  c a n n o t  be 
v iewed  w i t h  o p t i m i s m  i f  t h e  s o l e  r e m a i n i n g  c o l o n i e s  ( o n  K a u a ’ i )  
c o n t i n u e  t h e i r  a p p a r e n t  d e c l i n e .  
” -  
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1. P u f f i n u s  u f f i n u s  n e w e l l i  
( a  s u b s p e c i e s  o f  Manx S h e a r w a t e r )  
' A ' o  or  N e w e l l  + S earwater 
* -  
The ' A ' o  o r  N e w e l l  S h e a r w a t e r  ( P u f f i n u s  p u f f i n u s  n e w e l l i )  is  
o n e  of t h e  e i g h t  s u b s p e c i e s  o f  Manx S h e a r w a t e r ,  a species of  
wor ld- wide  d i s t r i b u t i o n  (Murphy 1 9 5 2 ) .  King ( 1 9 6 7 )  and B e r g e r  
( 1 9 7 2 )  g i v e  g e n e r a l  d e s c r i p t i v e  a c c o u n t s  of  t h e  ' A ' o ,  charac- 
t e r i z i n g  i t  a s  a medium- sized ,  1 2  t o  1 4  i n c h  l o n g ,  s t o u t  s h e a r -  
water w i t h  s h o r t  w i n g s ,  d a r k  u p p e r p a r t s ,  w h i t e  u n d e r p a r t s ,  and 
s h o r t  rounded  t a i l .  The ' A v o  may b e  d i s t i n g u i s h e d  most e a s i l y  
f rom t h e  'Ua' u (Pterodroma p h a e o p y g l a  s a n d w i c h e n s i s ) - - t h e  o n l y  
o t h e r  s imi la r  i n l a n d  b r e e d i n g  spec ie s - -by i t s  b l a c k ,  r a t h e r  t h a n  
w h i t e ,  f o r e h e a d .  Dur ing  t h e  b r e e d i n g  s e a s o n  wh ich  e x t e n d s  f rom 
May t o  O c t o b e r ,  t h e  ' A ' o  is u s u a l l y  found  a t  sea w i t h i n  200 miles  
o f  t h e  Hawai ian  I s l a n d s .  L i k e  t h e  ' U a ' u ,  t h e  ' A ' o  f l i e s  o v e r  
l a n d  o n l y  a t  n i g h t ,  n e s t i n g  i n  b u r r o w s  i n  t h e  m o u n t a i n s  some t imes  
miles from t h e  o c e a n .  D i s c o v e r y  o f  a ma jo r  b r e e d i n g  c o l o n y  of  
'A'o on  t h e  i s l a n d  of K a u a ' i ,  i n c l u d i n g  d e s c r i p t i o n  of n i g h t -  
c a l l i n g ,  i s  g i v e n  by  S i n c o c k  and  Swedberg ( 1 9 6 9 )  Most of  a 
t o t a l  o f  47 s p e c i m e n s  l o c a t e d  i n  a r e c e n t  wor ld- wide  s u r v e y  o f  
museums were found  i n  t h e  U.  S. N a t i o n a l  Museum of N a t u r a l  
H i s t o r y  ( 3 6 ) ,  B e r n i c e  P o  B i s h o p  Museum ( 4 ) ,  and  Yale U n i v e r s i t y  
Peabody Museum ( 2 )  (Banko 1978  m s . ) .  
OBSERVATIONS, REPORTS, AND S P E C I M E N  RECORDS 
Drawing c o n c l u s i o n s  f rom a l a r g e  volume o f  h i s t o r i c a l  i n f o r -  
m a t i o n  o n  r e l a t i v e  abundance  and d i s t r i b u t i o n  of ' A ' o  r e q u i r e d  
t h a t  d a t a  be g e o g r a p h i c a l l l y  a r r a n g e d  and c h r o n o l o g i c a l l y  ordered 
i n  a s y s t e m a t i c  f a s h i o n ,  a s  o u t l i n e d  i n  t h e  I n t r o d u c t i o n  t o  
P a r t  I (CPSU/UH Av ian  H i s t o r y  Report 4 ) .  Reco rds  p r e s e n t e d  i n  
Appendix I s a t i s f y  c r i t e r i a  n e c e s s a r y  f o r  b a s i c  d o c u m e n t a t i o n  and  
c o m p a r a t i v e  a n a l y s i s .  
I n  t h e  f o l l o w i n g  d e s c r i p t i v e  a c c o u n t ,  s o u r c e s  o f  p u b l i s h e d  
i n f o r m a t i o n  a r e  c i t ed  b y  a u t h o r  and y e a r  i n  t h e  u s u a l  s t y l e .  
One,  two, o r  t h r e e  d i g i t  numbers  i n  p a r e n t h e s e s  r e f e r  t o  s p e c i f i c  
r e c o r d s  i n  Appendix I. S o u r c e s  of  p u b l i s h e d  and u n p u b l i s h e d  
i n f o r m a t i o n  l i s t e d  i n  Appendix I may b e  t r a c e d  t o  c o m p l e t e  r e f-  
e r e n c e s  i n  t h e  b i b l i o g r a p h y .  
E a r l y  Reco rds  ( ca .1890- 1915) :  
Acco rd ing  t o  Henshaw ( 1 9 0 0 ,  1 9 0 2 )  , s e v e r a l  s p e c i m e n s  o f  
' A ' o ,  i n c l u d i n g  t h e  t y p e ,  were o b t a i n e d  by  n a t i v e  H a w a i i a n s  a t  
Wa ihe ' e  V a l l e y ,  Maui,  i n  t h e  s p r i n g  o f  1894 whe re  t h e  species was 
r e p o r t e d  as numerous  (1, 1 5 1 ,  1 5 2 ) .  The s t a t u s  o f  t h e  p o p u l a t i o n  
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i n  t h e  t y p e  l o c a l i t y  was termed " d o u b t f u l "  by Henshaw, t h o u g h  h e  
s t i l l  o b s e r v e d  them t o  be numerous  d u r i n g  t h a t  p e r i o d  i n  t h e  
c h a n n e l  be tween  Maui and Moloka'i  ( 1 5 3 ,  1 8 8 ) .  P e r k i n s  ( 1 9 0 3 )  
acknowledged t h e  o c c u r r e n c e  o f  ' A ' o  o n  M a u i ,  K a u a ' i ,  M o l o k a ' i ,  
and  o t h e r  i s l a n d s  w i t h  d e e p  v a l l e y s  and  p r e c i p i t o u s  s i d e s  d u r i n g  
t h e  same p e r i o d  ( 2 )  . 
Bryan and Seale ( 1 9 0 1 ) ,  Munro ( 1 9 4 1 ) ,  and King ( 1 9 6 7 )  s t a t e  
t h a t  s p e c i m e n s  o f  ' A ' o  were t a k e n  on  K a u a ' i  by F r a n c i s  Gay, who 
r e p o r t e d  them t o  b e  n e s t i n g  n e a r  t h e  sea and  i n  c e r t a i n  c l i f f s  i n  
t h e  m o u n t a i n s  ca .  1891  ( 1 6 ,  1 7 ,  1 8 ) .  ' A v o  were n o t e d  a t  sea i n  
s i g h t  o f  Kaua ' i  by Munro ( 1 9 4 4 )  on 1 4  Augus t  1 8 9 1  ( 1 8 7 ) .  Bryan  
( 1 9 1 5 )  s e c u r e d  s p e c i m e n s  o f  ' A ' o  on  K a u a ' i  i n  1 9 1 5 ,  o b s e r v i n g  
them t o  be  n e s t i n g  a t  l o w e r  e l e v a t i o n s  t h a n  W a ' u  ( 4 ) .  
On M o l o k a ' i ,  P e r k i n s  ( 1 9 0 3 )  found  s e v e r a l  dead  and p a r t i a l l y  
d e c a y e d  s p e c i m e n s  a f t e r  a s e v e r e  s t o r m  a t  t h e  head of o n e  o f  t h e  
d e e p  v a l l e y s  i n  t h e  1 8 9 0 ' s  ( 1 4 6 ) .  Bryan  ( 1 9 0 8 )  found  ' A ' o  occa- 
s i o n a l l y  i n  t h e  same c o l o n y  a s  ' U a ' u  ( 1 4 7 ) ,  much r a r e r  t h a n  ' U a ' u  
i n  t h e  v a l l e y s  o f  Wa i l au  and  P e l e k u n u ,  t h o u g h  in fo rmed  by t h e  
n a t i v e s  t h a t  t h e i r  young c o u l d  s t i l l  b e  c o l l e c t e d  i n  c o n s i d e r a b l e  
numbers  f rom t h e  s t e e p e s t  p a r t s  o f  t h e  c l i f f s  a t  P e l e k u n u  ( 1 4 8 ,  
1 5 0 ) .  Some y e a r s  p r e v i o u s l y ,  Bryan  o b t a i n e d  a spec imen  on  o n e  o f  
t h e  s t e e p  c l i f f s  toward  t h e  summit o f  t h e  m o u n t a i n  be tween  Pele- 
kunu and Waikolu ( 1 4 7 ) .  
On t h e  i s l a n d  of Hawai ' i ,  Munro ( 1 9 4 4 )  r e p o r t e d  t h a t  ' A ' o  
were e a t e n  by n a t i v e s  i n  Waipi 'o V a l l e y  a b o u t  t h e  t u r n  o f  t h e  
c e n t u r y  ( 1 6 1 ,  1 6 2 ) .  
T h e r e  seem t o  have  b e e n  no r e c o r d s ,  o b s e r v a t i o n s ,  or  spec-  
imens  o f  t h i s  b i r d  p r e s e r v e d  d u r i n g  t h e  p e r i o d  1916  t o  1943 .  
Later Reco rds  (1944- 1978)  : 
Munro ( 1 9 4 4 )  b e l i e v e d  t h e  ' A v o ,  " f o r m e r l y  common" on 
Hawail i ,  M a u i ,  Moloka' i ,  Kaua' i ,  and  " p r o b a b l y  o t h e r  s m a l l e r  
i s l a n d s , "  t o  be  i n  d a n g e r  of e x t i n c t i o n  ( 3 )  a F i s h e r  ( 1 9 5 1 )  saw 
t h r e e  f l y i n g  i n  t h e  c h a n n e l  be tween  K a u a ' i  and N i ' i h a u  sometime 
be tween  11 t o  1 7  Augus t  1947  ( 1 8 9 ) .  Four  s p e c i m e n s  were t a k e n  on  
K a u a ' i  i n  1 9 5 6 ,  o n e  by a n  anonymous r e p o r t e r  ( 1 9 5 6 )  on t h e  beach  
a t  Kapa ' a  d u r i n g  t h e  f o r e p a r t  of O c t o b e r  ( 7 9 ) ;  o n e  by J. Bowles 
a t  KTlauea P o i n t  o n  5 November ( 5 9 )  (K ing  1 9 6 7 ) ;  and two by G. C. 
Munro--one o n  11 May a t  a n  u n d i s c l o s e d  l o c a l i t y  (K ing  1 9 6 7 )  and 
o n e  o n  8 O c t o b e r  a t  Ka loa  (Banko  1978  ms,) ( 1 9 ,  1 0 7 ) .  I t  m u s t  
h a v e  been  a b o u t  t h i s  p e r i o d  t h a t  R, F u l l e r  found  bu r rows  and dead  
' A ' o  n o t  t o o  f a r  away from t h e  M-dh?ulepc a r e a ,  a c c o r d i n g  t o  
G. E. Swedberg ( 1 0 8 ) .  
Kaua ' i 
I n  t h e  summer o f  1960 ,  w h i l e  c o n d u c t i n g  a g e n e r a l  o r n i t h o -  
l o g i c a l  s u r v e y  of  K a u a ' i ,  R i c h a r d s o n  and Bowles ( 1 9 6 4 )  found  s i x  
d i s a b l e d  or  d e a d  ' A v o  i n  t h e  Wa i l au  and Kapa'a a r ea s ,  s a l v a g i n g  
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two as s p e c i m e n s  ( 7 9- 8 3 ) .  They a l s o  o b s e r v e d ,  j u s t  b e f o r e  d a r k  
o n  a number of n i g h t s ,  o n e  t o  s i x  f l y i n g  h i g h  o v e r h e a d  n e a r  
Kapa'a a l o n g  t h e  coas t  o r  headed  i n l a n d ,  l e a d i n g  them t o  c o n c l u d e  
t h a t  a s i z a b l e  b r e e d i n g  p o p u l a t i o n  was p r e s e n t  i n  t h e  d i s t a n t  
m o u n t a i n s ,  t h o u g h  t h e y  found  no c l u e s  a s  t o  l o c a t i o n  ( 2 0 ,  8 4 ) .  
I n  O c t o b e r  1 9 6 0 ,  Hadley  ( 1 9 6 1 )  c o u n t e d  a t o t a l  of 4 8  " sha t t e red"  
s h e a r w a t e r s ,  p r e s u m a b l y  ' A v o ,  a l o n g  f i v e  mi l e s  o f  t h e  h ighway 
s k i r t i n g  t h e  s h o r e l i n e  be tween  Kezlia and t h e  Wai lua  R i v e r ,  
r e p o r t i n g  " n e v e r  was t h e r e  s u c h  a s l a u g h t e r  a s  l a s t  month ... e i g h t  
unde r  o n e  s t r e e t  lamp a t  a c r o s s i n g  a n d . . . t e n  more w i t h i n  a 
hund red  y a r d s "  ( 8 5 )  . 
The y e a r  1960  a p p a r e n t l y  marked t h e  b e g i n n i n g  o f  ' A ' o  
c r a s h e s  which  o c c u r r e d  w i t h  v a r y i n g  i n t e n s i t y  d u r i n g  s u b s e q u e n t  
y e a r s  a l o n g  t h e  e n t i r e  i n h a b i t e d  c o a s t l i n e  o f  K a u a ' i ,  G. E .  
Swedberg and To C. T e l f e r  ( b i o l o g i s t s ,  Hawaii S t a t e  D i v i s i o n  of  
F i s h  6 G a m e ) ;  J. L. S i n c o c k  ( r e s e a r c h  b i o l o g i s t ,  U. S. F i s h  6 
W i l d l i f e  S e r v i c e )  ; and W. B. King ( o r n i t h o l o g i s t ,  S m i t h s o n i a n  
I n s t i t u t i o n )  w i t n e s s e d  d i f f e r e n t  aspects  of  t h i s  u n e x p e c t e d  
phenomenon o v e r  a p e r i o d  o f  s e v e r a l  y e a r s .  Most o f  t h e  e a r l y  
r e p o r t s  and r e c o r d s  of  t h i s  now a n n u a l  e v e n t  a r e  c o n t a i n e d  i n  a n  
e x t e n s i v e  a c c o u n t  o f  t h e  ' A v o  by  King and Gould ( 1 9 6 7 ) .  Cor rob-  
o r a t i n g  o b s e r v a t i o n s  were r e c o r d e d  by Anonymous ( 1 9 6 8 )  , Donaghho 
( 1 9 6 5 ,  1 9 6 8 ) ,  Doughty ( 1 9 7 2 ) ,  Hansen ( 1 9 7 5 ) ,  K a i g l e r  ( 1 9 7 0 ) ,  and 
Ord ( 1 9 6 3 )  ( 4 6 ,  48,  55, 68 ,  6 9 ,  120, 1 3 6 ,  1 5 1 ,  1 5 3 ) .  
J u d g i n g  from t h e  combined r e c o r d  o f  some 96 o b s e r v a t i o n s  and 
r e c o r d s  o f  s p e c i m e n s  b y  Swedberg ,  T e l f e r ,  S i n c o c k ,  and  King from 
1 9 6 1  t o  1974  (39- 45,  4 7 ,  49-54, 56 ,  59-67, 70 ,  74- 78, 80-82,  
107- 119, 121- 135)  ,L t h e  f o l l o w i n g  p o i n t s  seem e v i d e n t :  
' A ' o  were p r o b a b l y  r e c e n t l y  p r e s e n t  i n  m o d e r a t e  
numbers  i n  most o f  t h e  v a l l e y s ,  l e a d i n g  t o  a 1966 
p o p u l a t i o n  estimate of a t  l e a s t  t h e  low t h o u s a n d s .  
C r a s h i n g  is  a r e l a t i v e l y  r e c e n t  e v e n t ,  b e g i n n i n g  
ca. 1960 .  
C r a s h e s  o c c u r  most f r e q u e n t l y  o n  n o r t h e a s t ,  e a s t ,  
and s o u t h e a s t  p a r t s  o f  K a u a ' i ,  f rom a b o u t  A p r i l  
u n t i l  November, p e a k i n g  i n  October just before  ' A ' o  
l e a v e  f o r  w i n t e r i n g  areas .  
Both  a d u l t s  and young- of- the- year  c r a s h ,  
O f  s e v e r a l  hundred  '24'0 which  have  b e e n  banded and 
r e l e a s e d ,  few i f  a n y  b a n d s  had been  r e t u r n e d  by 
1974 .  
Most c r a s h e s  o c c u r  i n  t h e  v i c i n i t y  o f  b r i g h t  
l i g h t s .  
' A ' o  which  c r a s h  appear e m a c i a t e d  and e x h a u s t e d ;  
some r e c o v e r  a f t e r  b e i n g  p i c k e d  u p ,  o t h e r s  d i e .  
4 
80 C r a s h i n g  ' A ' o  have  been  o b s e r v e d  t o  s i m p l y  f a l l  o u t  
of t h e  a i r ,  w i t h o u t  s t r i k i n g  any  o b j e c t .  
9 0  Estimates of  numbers  which  d i e  a f t e r  c r a s h i n g  r a n g e  
from 200 or more d u r i n g  1962  t o  1 9 6 6 ,  t o  399 t o  500 
d u r i n g  1968  t o  1973 .  As many a s  200 h a v e  been  
p i c k e d  u p  i n  a 3-week p e r i o d  a r o u n d  a s i n g l e  l i g h t  
source ( 2 2  O c t .  t o  11 Nov. 1 9 6 7 ) .  
1 0 .  T o t a l  p o p u l a t i o n  appears  t o  be d e c l i n i n g ,  a p p a r-  
e n t l y  a s  a r e s u l t  o f  c r a s h i n g .  
11. Basic c a u s e  o f  c r a s h i n g  appears t o  b e  l ack  o f  
e n e r g y  r e s o u r c e s .  B r i g h t  l i g h t s  may be a c o n t r i b -  
u t o r y  f a c t o r .  
Zeillemaker ( 1 9 7 5 a ,  1975b)  and P y l e  ( 1 9 7 8 )  r e p o r t e d  c r a s h i n g  
a f t e r  1974 ( 7 1 ,  72 ,  1 0 5 ,  106,- 33) .  The U. So F i s h  and W i l d l i f e  
S e r v i c e  ( 1 9 7 5 )  s t a t e d  t h a t  ' A ' Q  were t h o u g h t  t o  b e  r e s t r i c t e d  t o  
a n  i s o l a t e d  p a r t  of K a u a ' i  and number i n  t h e  t h o u s a n d s  ( 3 2 ) .  A 
majo r  b r e e d i n g  c o l o n y ,  30 n e s t i n g  bu r rows  and p o s s i b l y  more t h a n  
500 i n d i v i d u a l s  h e a r d ,  were d i s c o v e r e d  o n  a r i d g e  of Makaleha 
Moun ta in s  b y  S i n c o c k  and  Swedberg ( 1 9 6 9 )  ( 6 7 ) .  
O 'ahu 
F o u r t e e n  g rounded  B A w ~ ,  some d e a d ,  h a v e  b e e n  p i c k e d  u p  o n  
O'ahu from May t o  November i n  t h e  20- year p e r i o d  1954  t o  1 9 7 5 ,  
f i v e  i n  1967  a l o n e  ( R i c h a r d s o n  1 9 5 5 )  ( H a t c h  1 9 5 9 )  ( C a r p e n t e r  e t  
a l .  1 9 6 2 )  (K ing  1 9 6 7 )  (Swedberg 1 9 6 8 )  ( S i n c o c k  & Swedberg 1 9 6 9 )  
( K r i d l e r ,  Swedberg ,  & C o n a n t ,  p e r s ,  comm.). C r a s h e s  have  oc- 
c u r r e d  f rom 'Aiea t o  H o n o l u l u ,  e s p e c i a l l y  n e a r  t h e  P a l i  t u n n e l  
( 138 -145b) .  No e v i d e n c e  of  ' A ' o  b r e e d i n g  on  O 'ahu  h a s  b e e n  
u n c o v e r e d .  
Based on  i n f o r m a t i o n  i n  Munro ( 1 9 4 4 )  t h a t  ' A ' o  o n c e  o c c u r r e d  
i n  W a i p i ' o  V a l l e y ,  1 c a r r i e d  o u t  s e a r c h e s  a l o n g  t h e  c r e s t  of t h e  
Koha la  Moun ta in s  i n  1967 and 1 9 6 8 ,  b u t  t h e s e  p roved  f r u i t l e s s  
(156- 160) .  N i g h t - c a l l i n g  of l W o  was, however8 r e p o r t e d  l a t e r  a t  
two lower e l e v a t i o n  l o c a t i o n s  i n  t h e  windward Koha la  Moun ta in s  by  
Hall ( 1 9 7 8 )  and C o l l i n s  (Kepler e t  a l .  1978  ms,) ( 1 5 4 ,  1 5 5 ) .  
C a l l i n g  o f  n i g h t - f l y i n g  ' A g o  headed  u p s l o p e  o v e r  Honomalino 
farms i n  S o u t h  Mona was r e p o r t e d  t o  me by l o c a l  r e s i d e n t s  f rom 
May t o  Sep tember  i n  1970 ,  1971 ,  and 1972  ( 1 6 4 - 1 7 0 ) ,  Acco rd ing  t o  
o n e  r epor t  ( 1 6 4 ) ,  numbers  of  c a l l i n g  ' A ' o  h a v e  d e c l i n e d  i n  r e c e n t  
y e a r s .  I i d e n t i f i e d  o n e  b i r d  which  c r a s h e d  a f t e r  s t r i k i n g  a 
r e s i d e n t i a l  TV a n t e n n a  as  P u f f i n u s  p u f f i n u s  n e w e l l i  ( 1 6 3 ) ,  
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I n  Hawaii V o l c a n o e s  N a t i o n a l  P a r k ,  a U. S. Geological  S u r v e y  
f i e l d  p a r t y  d i s c o v e r e d  t h e  p a r t l y  bu rned  carcass  of  a sea b i r d ,  
and a n  e g g ,  a f t e r  a 4 Augus t  1972 v o l c a n i c  e r u p t i o n  a t  Makaopuhi 
Crater ( 1 7 3 ) .  T e n t a t i v e  i d e n t i f i c a t i o n  o f  t h e  carcass r e t r i e v e d  
by Do W. P e t e r s o n  a s  p .  2. n e w e l l i  was c o n f i r m e d  l a t e r  a t  t h e  
U. So N a t i o n a l  Museum by 5. Laybourne .  I h e a r d  a few 'A'o c a l l s  
i n  t h e  same a rea  t h e  f o l l o w i n g  month ( 1 7 4 ,  1 7 5 ) .  Po H. Baldwin  
(pe rs .  comm.) t h o u g h t  i t  r e a s o n a b l e  t h a t  t h e  a p p a r e n t  small  re- 
s i d u a l  ' A ' o  p o p u l a t i o n  a t  Makaopuhi had b e e n  o v e r l o o k e d  e a r l i e r  
( 1 7 6 ) .  However, ' A ' o  were n o t  heard  a t  Makaopuhi Crater d u r i n g  a 
two- hour v i g i l  on  a windy ,  r a i n y  n i g h t  i n  Augus t  1978  ( 1 7 6 a ) .  
I n  Apr i l  1970 ,  W. A. L a r s o n  reported s e e i n g  two 'A'o o f f-  
shore of N a t i o n a l  P a r k  S e r v i c e  r e s i d e n c e s  a t  K a l a p a n a  ( 1 9 9 ) .  
R. and  C. Yutzy  reported s e e i n g  ' A ' o  s eaward  of H a r r y  K O  Brown 
P a r k ,  Waha 'u l a  V i s i t o r  C e n t e r ,  and  Kamoamoa, Hawaii V o l c a n o e s  
N a t i o n a l  P a r k  i n  Augus t  1975  (200- 202) .  
' A ' o  a re  o c c a s i o n a l l y  h e a r d ,  g l i m p s e d ,  o r  picked up a f t e r  
c r a s h i n g  a r o u n d  b r i g h t  l i g h t s  a t  low e l e v a t i o n s  a l o n g  t h e  HZmZkua 
Coast ,  from Hi lo  t o  LaupZihoehoe. ' A ' o  which  crashed i n  Hi lo  were 
p i c k e d  up and /o r  i d e n t i f i e d  by me i n  1 9 6 8 ,  E.  Kosaka i n  1970 ,  and 
So Conant  i n  1978  ( 1 8 2 - 1 8 6 a ) .  K e p l e r ,  J e f f r e y ,  and  S c o t t  ( 1 9 7 8  
ms.) ( 1 9 7 9 )  r e p o r t e d  on s i n g l e s  and small g r o u p s  of ' A ' o  heard  o r  
Seen  i n  t r a n s i t ,  o r  picked up dead ,  a l o n g  t h e  HSmZkua Coast n e a r  
Laupzhoehoe ,  Ka 'uku Crater ,  Haka lau  R i v e r ,  P Z p a ' i k o u - P e p e ' e k e o  
Hill, and Wai luku  R i v e r  (177- 181 ,  1 8 3 ,  1 8 4 ) .  
D i s t r i b u t i o n  A t  Sea 
E x c e p t  f o r  p r e v i o u s l y  m e n t i o n e d  o b s e r v a t i o n s  of  ' A ' o  o f f-  
shore n e a r  K a u a ' i ,  Moloka' i ,  and  Maui ( 1 8 7 ,  1 8 8 1 ,  and s i g h t i n g  by 
F i s h e r  ( 1 9 5 1 )  of th ree  i n  t h e  c h a n n e l  be tween  K a u d i  and  M i ' i h a u  
i n  Augus t  1947 ( 1 8 9 ) ,  n o t h i n g  was known of t h e  p e l a g i c  d i s t r i -  
b u t i o n  of ' A ' o  u n t i l  t h e  S m i t h s o n i a n  I n s t i t u t i o n ' s  w ide- rang ing  
P a c i f i c  Ocean B i o l o g i c a l  S u r v e y  Program was ca r r i ed  o u t  i n  t h e  
m i d d l e  and l a t e  1 9 6 0 ' s .  T r a i n e d  b i o l o g i s t s  i n  t h i s  p rogram 
recorded d i s t r i b u t i o n  and  r e l a t i v e  abundance  of a l l  species of  
sea b i r d s  d u r i n g  3561  h o u r s  o f  o b s e r v a t i o n  o n  1 5  c r u i s e s  a l o n g  a 
p r e d e t e r m i n e d  r e p l i c a t e d  s a m p l i n g  t rack  of 34 ,384  miles i n  t h e  
g e n e r a l  v i c i n i t y  of  t h e  Hawa i i an  I s l a n d s .  From ' A ' o  i d e n t i f i e d  
on  t h e s e  c ru i s e s ,  and  1 7  s p e c i m e n s  co l l e c t ed ,  King (1970), who 
reported r e s u l t s  of  t h i s  w o r k ,  c o n c l u d e d  t h a t  d u r i n g  t h e  May t o  
October 1964- 1965 s t u d y  per iod most of  t h e  p o p u l a t i o n  was t o  be 
found e i t h e r  f a i r l y  close t o  t h e  Hawai ian  I s l a n d s  o r  r o u g h l y  400 
miles s o u t h  o f  t h e  i s l a n d  of Hawai'i ,  a t  t h e  s o u t h e r n  e d g e  of t h e  
5 0 0 , 0 0 0  s q u a r e  mile s t u d y  a r e a p  t h o u g h  a few i n d i v i d u a l s  were 
n o t e d  up t o  800 miles away t o  t h e  s o u t h e a s t  of O 'ahu  (DO-194). 
Two d e n s i t y  c e n t e r s  were f o u n d ,  o n e  w i t h i n  200  miles n o r t h  of  
O'ahu and o n e  a t  t h e  s o u t h e r n  end  of t h e  c r u i s e  t racks  below 14ON 
l a t i t u d e  ( 1 9 5 ) .  B e g i n n i n g  i n  October, ' A ' o  were found  to 
migra te ,  p r e s u m a b l y  t o  t h e  west and s o u t h ,  t o  a n  unknown win- 
t e r i n g  a rea ,  b e i n g  n e a r l y  a b s e n t  from t h e  H a w a i i a n -w a t e r s  d u r i n g  
w i n t e r  (K ing  1 9 6 7 )  (196- 198) .  
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Ex t r  a - l  i m i t a l  
T h r e e  spec imen  r e c o r d s  ( 2 0 3 - 2 0 5 )  e s t a b l i s h  t h e  o c c a s i o n a l  
p r e s e n c e  o f  t h e  s p e c i e s  o n  i s l a n d s  f a r  t o  t h e  west and s o u t h  o f  
Hawai ' i ,  i n  t h e  Mar i ana  I s l a n d s  (May 1 8 8 7 )  ( J o u a n i n  1 9 5 6 ) ;  and 
on  J o h n s t o n  A t o l l  ( A u g u s t  1 9 6 3 )  and Wake A t o l l  ( J u n e  1 9 6 6 )  (Banko 
1978 m s . ) ,  where  t h e i r  p r e s e n c e  so  f a r  o u t s i d e  o f  t h e i r  normal  
r a n g e  d u r i n g  t h e  b r e e d i n g  s e a s o n  may be t e n t a t i v e l y  t a k e n  a s  
e x t r a - l i m i t a l .  
COMPLETENESS OF DATA, ERRONEOUS AND DOUBTFUL RECORDS 
Data o n  r e l a t i v e  abundance  and g e o g r a p h i c a l  d i s t r i b u t i o n  of 
' A ' o  p r e s e n t e d  h e r e i n  a re  b e l i e v e d  e s s e n t i a l l y  c o m p l e t e  f o r  t h e  
s o u r c e s  examined ,  from 1887  u n t i l  t h e  c o n t e m p o r a r y  p e r i o d .  J o h n  
S i n c o c k ,  U. S. F i s h  and W i l d l i f e  S e r v i c e  b i o l o g i s t ,  h a s  s t u d i e d  
t h e  species o n  K a u a ' i  s i n c e  a b o u t  1967 .  O t h e r s  h a v e  u n d o u b t e d l y  
c o l l e c t e d  much i m p o r t a n t  d a t a .  All s u c h  i n f o r m a t i o n  w i l l  hope-  
f u l l y  b e  p u b l i s h e d  soon .  
A t t e n t i o n  is drawn t o  t h r e e  a p p a r e n t  cases o f  m i s t a k e n  i d e n-  
t i f i c a t i o n  of ' A ' o  which  h a v e  e i t h e r  n o t  b e e n  c r e d i t e d  a t  a11 i n  
t h i s  r epo r t  o r  n o t  c r e d i t e d  as p r e v i o u s l y  c i t e d .  Munro ( 1 9 4 4 ) ,  
i n  p a s s i n g  a l o n g  i n f o r m a t i o n  r e c e i v e d  from W. H. Meinecke t h a t  
' A v o  f o r m e r l y  n e s t e d  a t  P a l i  Puaao n e a r  Wai 'Tihinu,  K a T ,  i s l a n d  
o f  H a w a i ' i ,  may h a v e  c o n f u s e d  i d e n t i t y  of  ' A ' o  w i t h  t h a t  o f  ' U a ' u  
( P t e r o d r o m a  p h a e m  s a n d w i c h e n s i s )  ( 1 7 1 ,  1 7 2 ) .  I P e a r s a l l  
( 1 9 4 7 )  r e p o r t e d  a n  a d u l t  ' A ' o  wiFh c h i c k  a t  KTlauea P o i n t ,  
Kaua ' i ,  i n  J u l y  1946 ,  But  t h i s  is d o u b t f u l ,  p a r t i c u l a r l y  i n  t h e  
l i g h t  o f  F e n n e l ' s  ( 1 9 4 7 )  f r u i t l e s s  s e a r c h  d u r i n g  t h e  b r e e d i n g  
s e a s o n  t h e  f o l l o w i n g  y e a r  ( 5 7 ,  5 8 ) ,  and  lack  o f  f u r t h e r  o b s e r v a-  
t i o n s .  Pea r sa l l  p r o b a b l y  c o n f u s e d  t h e  i d e n t i t y  o f  ' A ' o  w i t h  t h a t  
of  Wedge- ta i l ed  S h e a r w a t e r s  ( P u f f i n u s  p a c i f i c u s  c h l s r o r h y n c h u s )  
which  n e s t  a t  K i l a u e a .  L a s t l y p  W a r n e r ' s  ( 1 9 6 8 )  r e p o r t  of sea 
b i r d s  g rounded  a l o n g  t h e  windward b e a c h e s  of  K a u a ' i  d u r i n g  t h e  
summers of 1960 and 1 9 6 1  c o n f u s e d  t h e  i d e n t i t y  of ' A %  w i t h  t h a t  
o f  ' U a ' u  ( R .  E, Warne r ,  pers .  cornm.) a C i r c u m s t a n t i a l  e v i d e n c e  
and l ack  o f  f u r t h e r  s imi la r  i n c i d e n t s  i n v o l v i n g  ' U a ' u  s u p p o r t s  
W a r n e r ' s  s u b s e q u e n t  b e l i e f  t h a t  t h e  b i r d s  s e e n  b o t h  y e a r s  were 
' A ' o ,  n o t  ' U a ' u  a s  s t a t e d .  
CHRONOLOGICAL DISTRIBUTION OF RECORDS 
O f  some 205 ' A ' s  r e c o r d s ,  204 were c l a s s i f i e d  a c c o r d i n g  t o  
d e c a d e  o f  o r i g i n  and compi l ed  i n  T a b l e  1. The numbers  i n  t h e  
t a b l e  e x h i b i t  t h e  i n i t i a l  o b s e r v a t i o n s  f o l l o w i n g  d e s c r i p t i o n  o f  
t h e  s p e c i e s  i n  t h e  1 8 9 0 ' ~ ~  t h e  c o m p a r a t i v e  a b s e n c e  o f  r e p o r t s  
f rom t h e  e a r l y  1900% t h r o u g h  t h e  1 9 3 0 ' ~ ~  and t h e  e x p l o s i o n  of  
o b s e r v a t i o n s  on  K a u a ' i  a f t e r  c r a s h i n g  on t h a t  i s l a n d  was f i r s t  
n o t i c e d  about  1960. The downwaKd t r e n d  of r e c o r d s  f rom K a u a ' i  
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f rom t h e  1 9 6 0 ' s  t o  t h e  1 9 7 0 ' s  a p p a r e n t l y  r e f l e c t s  l ack  of  
r e p o r t i n g  more t h a n  d e c l i n e  i n  c r a s h i n g .  
TABLE 1. D i s t r i b u t i o n  o f  204  ' A ' o  r e c o r d s  by  decade. 
1 7 7 0 ' s  - 
1 7 8 0 ' s  - 
1 7 9 0 ' s  - 
1 8 0 0 ' s  - 
1 8 1 0 ' s  - 
1 8 2 0 ' s  - 
1 8 3 0 ' s  - 
1 8 4 0 ' s  - 
1 8 5 0 ' s  - 
1 8 6 0 ' s  - 
1 8 7 0 ' s  - 
1 8 8 0 ' s  - 1 
1 8 9 0 ' s  - 7 
1 9 0 0 ' s  - 11 
1 9 1 0 ' s  - 1 
1 9 2 0 ' s  - 
1930's - 
1 9 4 0 ' s  - 4 
1 9 5 0 ' s  - 6 
1 9 6 0 ' s  - 1 2 5  
1970- 8 - 4 9  
GEOGRAPHICAL D I S T R I B U T I O N  OF RECORDS 
D i s t r i b u t i o n  o f  a l l  p o s i t i v e  o b s e r v a t i o n s ,  r e p o r t s ,  and 
spec imen  r e c o r d s- - e x c e p t  a t- sea and  e x t r  a-ll i m i t a l  r e c o r d s- - a r e  
shown fo r  e a c h  q u a d r a n g l e  f o r  t h e  i s l a n d s  o f  K a u a ' i ,  O ' a h u ,  
M o l o k a ' i ,  Maui ,  and Hawai ' i  i n  F i g u r e s  1 and 2 .  T h e r e  seem t o  be 
no  records  o f  ' A ' o  o c c u r r e n c e  on  N i ' i h a u ,  L Z n a ' i ,  and  K a h o ' o l a w e ,  
t h e  small o f f s h o r e  i s l e t s  o f  t h e  f i v e  major i s l a n d s ,  or  o n  t h e  
N o r t h w e s t e r n  Hawai ian  I s l a n d s .  
SUMMARY 
C h a r a c t e r i z e d  by  d a r k  u p p e r p a r t s ,  w h i t e  u n d e r p a r t s ,  s h o r t  
w i n g s  and  t a i l ,  t h e  ' A ' o  or  N e w e l l  S h e a r w a t e r  ( P u f f i n u s  u f f i n u s  
Manx Sxearwater. The ' A v o  is  found  a t  sea p r i n c i p a l l y  w i t h i n  200 
mi l e s  o f  t h e  Hawai ian  I s l a n d s  d u r i n g  i t s  May t o  O c t o b e r  b r e e d i n g  
m o u n t a i n s .  
n e w e l l i )  is o n e  o f  e i g h t  s u b s p e c i e s  o f  t h e  s t o u t ,  meaium -s l z e  
5 s e a s o n ,  f l y i n g  o v e r  l a n d  o n l y  a t  n i g h t  t o  n e s t  i n  bu r rows  i n  t h e  
On t h e  i s l a n d  of K a u a ' i ,  ' A ' o  s p e c i m e n s  were c o l l e c t e d  f rom 
about  1 8 9 0  t o  1 9 1 5  when i t  was n o t e d  t o  b e  f a i r l y  common, n e s t i n g  
on  p r e c i p i t o u s  s lopes  n e a r  t h e  sea. A f t e r  a g a p  o f  40 y e a r s  
d u r i n g  which  no s p e c i m e n s  were t a k e n ,  f ou r  e x a m p l e s  were s e c u r e d  
a g a i n  i n  1956 .  I n  1960  ' A ' o  began  t o  b e  o b s e r v e d  f l y i n g  i n l a n d  
a t  d u s k  and  t o  o c c a s i o n a l l y  c r a s h  a r o u n d  b r i g h t l y  l i g h t e d  areas  
a l o n g  t h e  i n h a b i t e d  coas t  a t  n i g h t .  S u b s e q u e n t  s u r v e y s  found  
n i g h t - f l y i n g  i n d i v i d u a l s  f r e q u e n t i n g  m o s t  o f  t h e  i n l a n d  v a l l e y s ,  
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F I G U R E  1. Distribution of 
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museum records of Puff inus 
puffinus newelli, per quad- 
rangle, on islands of KauaY, 
O'ahu, Moloka'i, and Maui, 
1894-1978. 








FIGURE 2. Distribution of observations, reports, and museum 
records of Puffinus puffinus newelli, per quadrangle, 
on Island of Hawai'i, 1894-1978. 
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l e a d i n g  t o  a 1966 p o p u l a t i o n  estimate o f  a t  l e a s t  low t h o u s a n d s  
p r e s e n t  o n  Kaua' i. N i g h t - f l y i n g  ' A ' o  c o n t i n u e d  t o  c r a s h  o n  
Kaua' i  i n  t h e  v i c i n i t y  of  b r i g h t  l i g h t s  e v e r y  y e a r  from 1960  
u n t i l  1 9 7 7 ,  t h e  l a s t  complete y e a r  of l i t e r a t u r e  m o n i t o r i n g .  
Estimates o f  ' A ' o  which  d i e  a n n u a l l y  a f t e r  c r a s h i n g  r a n g e  from 
low t o  mid- hundreds ;  a s  many as  200  h a v e  been  p i c k e d  u p . a r o u n d  a 
s i n g l e  l i g h t  source i n  a t h r e e  w e e k  p e r i o d .  Basic cause of 
c r a s h i n g  appears t o  b e  lack of e n e r g y  resources w i t h  b r i y h t -  
l i g h t s  h a v i n g  a p o s s i b l e  c o n t r i b u t o r y  e f f e c t .  To t a l  p o p u l a t i o n  
a p p e a r s  t o  b e  d e c l i n i n g  as  a r e s u l t  o f  c r a s h i n g .  
On O ' ahu ,  1 4  f a l l e n  ' A ' o  have  b e e n  p i c k e d  up  i n  2 2  y e a r s ,  
f rom 1954  t o  1 9 7 5 ,  c h i e f l y  n e a r  b r i g h t l y - l i t  P a l i  t u n n e l s .  
On Moloka'  i ,  'A'o b r e d  on t h e  p r e c i p i t o u s ,  h e a v i l y  v e g e t a t e d  
v a l l e y s  of P e l e k u n u  and Wai l au  a t  t h e  e a s t e r n  end o f  t h e  i s l a n d  
d u r i n g  t h e  1 8 9 0 ' s .  As l a t e  as  1907 t h e i r  young were co l l ec ted  i n  
c o n s i d e r a b l e  numbers  b y  t h e  n a t i v e s  f o r  food.  N o  ' A ' o  have  been  
r e p o r t e d  f rom Moloka? f o r  72 y e a r s ,  s i n c e  1907.  
On Maui,  ' A ' o  were r e p o r t e d  numerous  a t  Wa ihe ' e  V a l l e y  i n  
1894.  The s t a t u s  of  t h e  Wa ihe ' e  c o l o n y  was t e rmed  d o u b t f u l  i n  
1902 ,  t h o u g h  ' A ' o  were s t i l l  o b s e r v e d  t o  b e  numerous  i n  t h e  chan-  
n e l  be tween  Maui and Moloka'i  a t  t h a t  time. N o  'A'o have  been  
r e p o r t e d  on  Maui  o r  i n  t h e  immed ia t e  s u r r o u n d i n g  waters f o r  8 5  
y e a r s ,  s i n c e  1 8 9 4 .  
On Hawai ' i ,  ' A ' o  were r e p o r t e d l y  t a k e n  by  n a t i v e s  f o r  food  
a round  t h e  t u r n  o f  t h e  c e n t u r y  a t  W a i p i l o  V a l l e y ,  and  may h a v e  
o c c u r r e d  i n  numbers  b e f o r e  ca. 1890  a t  P a l i  Puaao ,  n e a r  
Wai l 'ohinu,  Ka". NQ ' A v o  seem t o  h a v e  been  reported from t h e  
i s l a n d  of Hawai ' i  from ca. 1900  t o  1970 .  I n  1970 ,  1 9 7 1 ,  and 
1972 ,  n i g h t - c a l l i n g  ' A ' o  were reported on o c c a s i o n  from May t o  
September i n  Pa'pz and Honomalino,  S o u t h  Kona, b u t  t h e i r  numbers 
were r e p o r t e d  t o  have  d e c l i n e d  i n  r e c e n t  y e a r s .  I n d i c a t i o n s  o f  a 
small b r e e d i n g  c o l o n y  of ' A v o  were d i s c o v e r e d  i n  1972  a t  Makao- 
p u h i  C r a t e r ,  Hawaii V o l c a n o e s  N a t i o n a l  P a r k ,  small numbers  h a v i n g  
been  s e e n  seaward o f  Ka l apana  i n  1970 ,  and more r e c e n t l y  a g a i n  i n  
1975.  T h e r e  a r e  11 r e p o r t s  o f  ' A v o  a l o n g  t h e  HEimZkua Coast from 
1970  t o  1 9 7 8 ,  some of n i g h t - c a l l i n g  b i r d s  and some of f a l l e n  
i n d i v i d u a l s  p i c k e d  up a f t e r  c r a s h i n g  a t  n i g h t  i n  v a r i o u s  l i g h t e d  
areas  a l o n g  t h e  Hzrnzkua Coast ,  f rom Hi lo  t o  Laupahoehoe.  N igh t -  
c a l l i n g  b i r d s  were r e c e n t l y  h e a r d  a t  two l o c a t i o n s  i n  t h e  wind- 
ward Koha l a  Moun ta in s ,  p r e v i o u s  s u r v e y s  a l o n g  t h e  c r e s t  of  t h e  
m o u n t a i n s  h a v i n g  been  n e g a t i v e .  
T h e r e  seem t o  b e  no r e c o r d s  of  ' A v o  on  L Z n a ' i ,  Kaho 'o l awe ,  
o r  N i ' i h a u ,  t h e  small i s l e t s  offshore of K a u a ' i c  O ' a h u ,  M o l o k a ' i ,  
Maui,  and Hawai ' i ,  o r  on  t h e  N o r t h w e s t e r n  Hawai ian  I s l a n d s .  
'Avo n o r m a l l y  r a n g e  a t  sea up t o  200  miles o f  t h e  Hawai ian  
I s l a n d s  d u r i n g  t h e i r  May t o  October b r e e d i n g  s e a s o n .  W i n t e r i n g  
g r o u n d s  of  t h e  ' A ' o  a re  unknown, 
E x t r a - l i m i t a l  b r e e d i n g  s e a s o n  r e c o r d s  o f  ' A ' o  e x i s t  f o x  t h e  
Mar i ana  Islands, Wake A t o l l ,  and J o h n s t o n  A t o l l .  
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CONC LUS I O N S  
S u b s t a n t i a l  b r e e d i n g  c o l o n i e s  o f  ' A ' o  a r e  known h i s t o r i c a l l y  
from Waipi 'o ,  Kohala, and  p o s s i b l y  f rom P a l i  P u a a o ,  Ka'c, 
Hawai ' i ;  Waihe'e, M a u i ;  W a i l a u  and P e l e k u n u ,  Moloka ' i ;  and  Maka- 
l e h a ,  K a u a ' i ,  On ly  a small f r a c t i o n  of  t h e  numbers  p r e s e n t  i n  
t h e  I s l a n d s  d u r i n g  t h e  h i s t o r i c  per iod  e x i s t  t o d a y ,  The p r o p o r-  
t i o n  now e x t a n t  may a c t u a l l y  be e v e n  l e s s  t h a n  i s  now a p p a r e n t  a s  
many c o l o n i e s  were b e i n g  h e a v i l y  e x p l o i t e d  by n a t i v e s  f o r  food  i n  
t h e  l a t e  1 8 0 0 ' s  w h i l e  e x i s t e n c e  of o t h e r  p o p u l a t i o n s  was doubt-  
l e s s l y  n e v e r  r e c o r d e d ,  The l ack  of many crashed i n d i v i d u a l s  i n  
o t h e r  t h a n  a l r e a d y  known or  s u s p e c t e d  b r e e d i n g  l o c a l i t i e s  does  
n o t  e n c o u r a g e  hope t h a t  s u b s t a n t i a l  p o p u l a t i o n s  r e m a i n  t o  be 
d i s c o v e r e d ,  Though c o n t e m p o r a r y  f i e l d  w o r k  may r e s u l t  i n  f i n d i n g  
a few i n d i v i d u a l s  b r e e d i n g  a t  o l d  c o l o n y  s i tes ,  o r  sca t t e red  
P o p u l a t i o n s  n o t  now known may be d i s c o v e r e d ,  e s p e c i a l l y  o n  
Hawai'i and K a u a ' i ,  t h e  f u t u r e  o f  ' A ' o  i n  t h e  Hawa i i an  I s l a n d s  
c a n n o t  be v iewed  w i t h  optimism i f  t h e  c o m p a r a t i v e l y  l a r g e  v i a b l e  
p o p u l a t i o n  o n  Kaua' i c o n t i n u e s  t o  d e c l i n e ,  
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1 3 .  L a y b o u r n e ,  R. C .  7 September 1 9 7 2  l e t t e r .  
1 4 ,  C o n a n t ,  S o  1 9  S e p t e m b e r  1 9 7 8  l e t t e r .  
. 
1 5  
A P P E N D I X  I 
O b s e r v a t i o n s ,  r e p o r t s ,  and  spec imen  r e c o r d s  a re  o r g a n i z e d  by 
i s l a n d  g r o u p ,  i s l a n d ,  d i s t r i c t ,  a n d / o r  q u a d r a n g l e  map. Order 
of l i s t i n g ,  names and l o c a t i o n s  of d i s t r i c t ,  and q u a d r a n g l e  
b o u n d a r i e s  a re  e x p l a i n e d  and i l l u s t r a t e d  i n  CPSU/UH A v i a n  
H i s t o r y  R e p o r t  4:  I n t r o d u c t i o n  t o  P a r t  I ,  P o p u l a t i o n  
Histories--Species Accoun t s .  
Acronyms composed of t h e  f i r s t  th ree  l e t t e r s  o f  t h e  a u t h o r ' s  
( O r  s e n i o r  a u t h o r ' s )  l a s t  name, t h e  i n i t i a l  l e t t e r  of  t h e  
f i r s t  name, and  l a s t  two d i g i t s  of  t h e  y e a r  o f  p u b l i c a t i o n  
r e p r e s e n t  s o u r c e s  found  i n  t h e  b i b l i o g r a p h y  u n d e r  R e f e r e n c e s  
C i t e d .  For e x a m p l e ,  BRYWOl = B r y a n ,  W. A , ,  and  A l v i n  Seale.  
1 9 0 1 ,  Notes o n  t h e  b i r d s  of  Kaua i .  B i s h o p  Museum Occ. 
Papers. l(3): 129-137. I n  cases where  i t  is n e c e s s a r y  t o  
d i s t i n g u i s h  b e t w e e n  two o r  more a r t i c l e s  p u b l i s h e d  by  a n  
au tho r  i n  a n y  g i v e n  y e a r ,  l e t t e r s  a re  added t o  t h e  acronym i n  
a l p h a b e t i c a l - s e q u e n c e ,  e . g . ,  BRYWOla = B r y a n ,  W .  A .  1901, 
A key  t o  t h e  b i r d s  of  t h e  Hawai ian  g r o u p .  B i s h o p  Museum 
P r e s s ,  76 PP. 
P a r e n t h e t i c a l  numbers  s u c h  a s  ( 5 ) ,  r e p r e s e n t  r e f e r e n c e s  
l i s t e d  unde r  Unpub l i shed  S o u r c e s  C i t e d  i n  t h e  b i b l i o g r a p h y .  
P lace- names  a re  c i t ed  i n  o r i g i n a l  form. 
P a r e n t h e t i c a l  i n f o r m a t i o n  i s  q u a l i f i e d .  
E l e v .  
R e l a t i v e  A b u n d a n c e / L o c a l i t y  ( f t . 1  Date Source 
P 
05 
S o u t h e a s t e r n  Hawai ian  I s l a n d s  
ISLANDS- WIDE INFERENCE 
1 numerous  / on Maui,. . a l so  on  Kaua i  0 . 0 0  ( 1 9 0 2 )  
( W .  A ,  B ryan )  ... and ... may p r o v e  t o  b e  some- 
w h a t  g e n e r a l l y  d i s p e r s e d  t h r o u g h o u t  t h e  g r o u p  
2 o c c u r s  / on K a u a i ,  Maui,  Molokai, and prob-  0 0 . 0  ( 1 9 0 3 )  
ably t h e  o t h e r  i s l a n d s ,  where  t h e r e  a re  d e e p  
v a l l e y s  w i t h  p r e c i p i t o u s  s i d e s  
3 i n  d a n g e r  of e x t i n c t i o n  ... f o r m e r l y  common / 0 . 0 .  ( 1 9 4 4 )  
Hawaii, Maui ,  Molokai, Kaua i  and p r o b a b l y  
on  o t h e r  smaller i s l a n d s  
I s l a n d  of K a u a ' i  
ISLAND- WIDE INFERENCE 
4 s p e c i m e n  o b t a i n e d  / l i v e s  a t  lower e l e v a -  
t i o n s . . , t h a n  d o e s  t h e  ' U a p u . . . e v e n  when 
t h e y  a r e  found i n  t h e  same c l i f f s .  The %lo 
keep t o  t h e m s e l v e s  i n  t h e  l o w e r  p a r t  and t h e  
' U a '  u t o  t h e m s e l v e s  h i g h e r  up.  
5 Swedberg:  l a r g e  numbers  p i c k e d  up and 
r e l e a s e d  by  i n t e r e s t e d  i n d i v i d u a l s  and 
members of t h e  Humane S o c i e t y  
6 King:  h e a r d  b i r d s  c a l l i n g  / i n  a l l  t h e  
v a l l e y s  w e  h a v e  checked  a t  n i g h t  d u r i n g  t h e  
b r e e d i n g  s e a s o n ,  and w e  s u s p e c t . .  .mode ra t e  
numbers  i n  m o s t  o f  t h e  v a l l e y s  
...* A p r i l  ( 1 9 1 5 )  






( 5 )  
KINW67 
8 1  ' I  
7 King: g u e s s  a p o p u l a t i o n  a t  l e a s t  i n  t h e  
low t h o u s a n d s  i n d i c a t e d  from p e l a g i c  
o b s e r v a t i o n s  
8 Swedberg: p e r i o d  of f a l l i n g  b i r d s . .  .most 
found n e a r  b r i l l i a n t  l i g h t  s o u r c e  o f  some 
k ind  
9 Swedberg: 200 or more found 
1 0  making t h e i r  a n n u a l  l a n d i n g  / dropp ing  
e x h a u s t e d  on roads and p a r k i n g  l o t s  
11 T e l f e r :  assume f a l l i n g  ' A v o  i s  r e l a t i v e l y  
recent . . .would  g u e s s  t h a t  i n  t h e  s i x  y e a r s  
I ' v e  been  h e r e  we have had between 300-500 
f a l l e n  shearwaters d i e  a s  a r e s u l t  o f  b e i n g  
s t r u c k  by ca r s ,  o r  k i l l e d  by d o g s  o r  c a t s ,  
or  o f  shock 
12 Te l f e r :  o c c u r r e n c e  of f a l l e n  ' A ' o  reaches 
a peak j u s t  before t h e y  l e a v e  t h e  n e s t i n g  
g r o u n d s  i n  October . .  .would s a y  t h a t  80% t h a t  
f a l l  do  so a t  t h a t  time of  year...many 
immatures  b u t . .  . o t h e r s  a d u l t s  
1 3  T e l f e r :  S incock  banded s e v e r a l  hundred t h e  
f i r s t  y e a r  I was here (1967)...to my knowl- 
edge no r e c o v e r i e s  have been made 
14 T e l f e r :  a t  times may g e t  as  many a s  f i v e  
or s i x  t e l e p h o n e  c a l l s  a d a y  from r e s i d e n t s  
who f i n d  them ... kept l i t t l e  w r i t t e n  records 
on  f a l l e n  b i r d s  s i n c e  t h e y  became s o  common 
15 T e l f e r :  b o t h  John  Sincock and I f e e l  t h a t  
t h e  p o p u l a t i o n  must  be d e c r e a s i n g . .  .numbers 
s e e n  f a l l i n g  h a s  tapered off i n  t h e  Past few 
y e a r s , . . c a n n o t  g i v e  any  s t a t i s t i c a l  fac t s . . ,  
0 . 0 .  (30 Sept.  1966) ( 5 )  
0 0 . 0  b e g i n s  i n  S e p t . ,  peaks (5) 
i n  O c t . ,  e x t e n d s  t h r u  
Nov. (6 O c t .  1966) 
0 . 0 .  d u r i n g  5 y e a r  p e r i o d ,  ( 5 )  
1962-1966 
( O c t .  1967) ANON68 0 . 0 .  
..,. (1968-1973) 
( 1 5  Feb. 1974) 
0 0 . 0  (1968-1973) 
(15 Feb. 1974) 
a. (15 Feb. 1974) 
0 0 . 0  (1 Mar. 1974) 
.... (1 Mar. 1974) 
(5) 
( 5 )  
( 5 )  
( 5 )  
( 5 )  
I s l a n d  of Kaua'  i-- ( C o n t i n u e d )  
UNDESIGNATED LOCALITY r 
03 
1 6  Gay: 4 s p e c i m e n s  t a k e n  0 . 0 .  
1 7  Gay: l a y s  e g g s  i n  t h e  e a r t h  n e a r  t h e  sea 0 . 0 .  
118 Gay: f a i r l y  common / i n  c e r t a i n  c l i f f s  i n  0 0 . 0  
t h e  m o u n t a i n s  
1 9  Munro: took s p e c i m e n  0 0 . 0  
20 f a i r - s i z e d  b r e e d i n g  p o p u l a t i o n  i n d i c a t e d  / 0 . 0 .  
p r e s u m a b l y  back i n  t h e  moun ta in s . . . f ound  no 
c l u e s  as t o  i t s  w h e r e a b o u t s  
21  Swedberg:  two picked up from t h e  highway ... 0 0 . 0  
s i x  o t h e r s  o b s e r v e d  dead . . . #aua i  b i o l o g i s t  
o b s e r v e d  o n e  t o  f a l l  d i r e c t l y  o u t  of sky . . .  
no  wires o r  o t h e r  o b s t a c l e  p r e s e n t . .  . tumbled  
down a s  if s h o t . . . e x h a u s t e d  
2 2  Swedberg:  2 downed, banded and released 0 . 0 .  
23 Swedberg: o n e  found  e x h a u s t e d  0 . 0 .  
2 4  Swedberg:  o n e  a u t o p s i e d  by S t a t e  v e t e r i -  0 . 0 .  
n a r i a n . .  . found no l e s i o n s .  e . e m a c i a t i o n  n o t e d  
by a b s e n c e  of f a t  QKI t h e  h e a r t  
25 Swedberg:  took s p e c i m e n  0 . 0 .  
26 Swedberg: took 5 s p e c i m e n s  0 . 0 .  
27 Swedberg: o n e  dead ..a 
2 8  Swedberg: o n e  a u t o p s i e d  by Miyahara  (DVM) : 0 . 0 .  
s h o r t a g e  of food most probable  c a u s e  of  d e a t h  
29 t o o k  spec imen 0 . 0 .  
before 1 8 9 1  
( 1 0  Mar. 1 8 9 1 )  
( 1 9 0 0 )  
11 May 1956 
Summer 1 9 6 0  
O c t .  1962  
Q c t ,  1962  
Nov. 1963  
Nov, 1 9 6 3  
2 5  S e p t .  1964 
O c t .  1 9 6 4  
Nov. 1964  
( 1 2 )  Nov. 1964 
6 May 1965  
KINW67 
M U N G 4 l  
BRYWO1 
KINW67 
R I C F 6 4  
KINW67 
KINW67 




( 5 )  
KINW67 
' I  
3 0  o n e  spec imen  p r e v i o u s l y  u n r e p o r t e d  / Kokee 0 . 0 .  
Museum, Kokee ( l o c a l i t y  t a k e n  u n d e s i g n a t e d )  
J a n .  1967  KINW67 
25 A p r i l  1 9 7 5  
( 1 9 7 5 )  
31 f i r s t  k i l l s  n o t e d  / a l o n g  h ighways  0 . 0 .  ZEIF75a 
USFW75 32 t h o u g h t  t o  number i n  low t h o u s a n d s  / 0 . 0 .  
r e s t r i c t e d  t o  a n  i s o l a t e d  p a r t  o f  Kaua i  
33  f i r s t  road k i l l  / a l o n g  t h e  h ighway 0 . 0 .  8 May 1977  PYLR78a 
MULTIQUADRANGLE 
3 4  4 found  dead  / a l o n g  t h e  ma in  e a s t e r n  
coastal  highway 
(June-Aug. 1 9 6 0 )  RICF64 0 . 0 .  
35 o c c u r s  i n  m o d e r a t e  numbers ,  p r o b a b l y  n i g h t l y  .... 
i n  t h e  summer / a l o n g  much of  ea s t  c o a s t  
(June-Aug. 1 9 6 0 )  RICF64 
36 p r o b a b l y  h e a r d  / a l o n g  N a  P a l i  coas t  0 . 0 .  (June-Aug. 1 9 6 0 )  
Summer 1960  
RICF64 
WARR6 8 37 Had ley :  l a r g e  numbers  o b s e r v e d  and r e p o r t e d  .... 
( a s  ' U a ' u )  / grounded  a l o n g  t h e  windward 
b e a c h e s  
Summer 1 9 6 1  WARR6 8 38 l a rge  numbers  o b s e r v e d  and r e p o r t e d  ( a s  0 . 0 .  
' U a ' u )  / grounded  a l o n g  t h e  windward b e a c h e s  
(1963- 1965)  39 9 r e c o r d e d  / N a  P a l i  Coast 0 . 0 .  KINW67 
( 5 )  40 T e l f e r :  h a v e  p i c k e d  up i n j u r e d  o n e s  / i n  0 . 0 .  
a l l  low e l e v a t i o n  areas  of  t h e  i s l a n d  e x c e p t  
N a  P a l i  coas t ;  p r e d o m i n a t e  where  s t r e e t  and 
b u i l d i n g  l i g h t s  a re  most c o n c e n t r a t e d  
(1968- 1973)  
( 1 5  Feb.  1 9 7 4 )  
4 1  T e l f e r :  h a v e  h e a r d  f l y i n g  a t  n i g h t  / most e e . 0  
points a l o n g  t h e  Kauai coast1 i n e  
(1968- 1973)  ( 5 )  
4 2  T e l f e r :  1 2  s p e c i m e n s  s a l v a g e d  / H a n a l e i ,  a 3 0 0  
Hanapepe ,  L i h u e ,  W a i l u a ,  K i l a u e a  ( P o i n t ) ,  
and  u n d e s i g n a t e d  l o c a l i t i e s  
P J u l y ,  Sep t . ,  O c t . ,  ( 6 )  w 
1974  
I s l a n d  of Kaua' i-- ( C o n t i n u e d )  
MAKAHA POINT 
43  2 a l i v e  / Kokee Radar  T r a c k i n g  S t a t i o n  
44 Te l fe r :  h e a r d  d u r i n g  g o a t  c e n s u s  w o r k  / 
Nualo lo  A h a  v a l l e y  o n  t h e  Na P a l i  Coast 
HAENA 
45  o n e  h e a r d  / Hanakoa V a l l e y ,  N a  P a l i  Coast 
46  h e a r d  two / Waiahuakua V a l l e y  
47 h e a r d  a b o u t  5 / K a l a l a u  V a l l e y  
HANALE I 
48 e v e n i n g  f l i g h t s  / H a n a l e i  area 
49 o n e  s p e c i m e n  / H a n a l e i  P l a n t a t i o n  Hotel 
50 took spec imen  / H a n a l e i  P l a n t a t i o n  Hotel 
5 1  1 6  banded and r e l e a s e d  / H a n a l e i  P l a n t a t i o n  
Hotel  ( a n d  K i l a u e a  P o i n t )  
52 s e v e r a l  r e c o r d e d  / H a n a l e i  
53  10 r e c o r d e d  / H a n a l e i  P l a n t a t i o n  Hotel 
54 25  banded and r e l e a s e d  / H a n a l e i  P l a n t a t i o n  
Hotel and K i l a u e a  P o i n t  
55 t o t a l  of 5 1  s e e n  i n  c o n t i n u o u s  w a t c h e e , b y  
two o b s e r v e r s e e e 6 x 2 0  b i n o c u l a r s o o m f o c u s e d  
wes tward  / across H a n a l e i  Bay from H a n a l e i  
P l a n t a t i o n  t o  Kolokolo P o i n t  / 1840- 1945 
h o u r s  
F a l l  1964 
e a c h  May 
(1968- 1973)  
6 Apr i l  1 9 6 5  
6-8 AUg, 1965  
(1963- 1965)  
4-8 Sep t ,  1963  
6 J u l y  1964  
8 J u l y  1964  
29 O C t e  1964  
(1963- 1965)  
(1963-1965)  
(1963- 1965)  
28 July 1972  
w KIfJW67 o 









K I N W 6 7  
KINW67 
DOUR7 2 
. I '  
56 T e l f e r :  located n e s t i n g  c o l o n y  / on  Keanaawi .... 
R i d g e  i n  t h e  uppe r  H a n a l e i  R i v e r  d r a i n a g e  
ANAHOLO 
57 a d u l t  w i t h  c h i c k  found . . . i n  two b u r r o w s  / 0 . 0 0  
K i l a u e a  L i g h t h o u s e  c l i f f s  
58 u n s u c c e s s f u l  s e a r c h . .  . i n  s p i t e  of c a r e f u l  0 . 0 .  
s e a r c h i n g  and c o n s t a n t  a l e r t n e s s  / Coast 
Guard S t a t i o n ,  K i l a u e a  P t .  
59 B o w l e s :  took s p e c i m e n  / K i l a u e a  0 . 0 .  
60 1 6  banded and r e l e a s e d  / K i l a u e a  P o i n t  ( a n d  0 . 0 0  
H a n a l e i  P l a n t a t i o n  Hotel) 
6 1  took 2 s p e c i m e n s  / K i l a u e a  P o i n t  0 . 0 .  
62 Swedberg :  o n e  ( f o u n d )  / K i l a u e a  ( P o i n t )  0 . 0 .  
6 3  took 3 s p e c i m e n s  / K i l a u e a  P o i n t  0 . 0 .  
64 4 3  r e c o r d e d  / K i l a u e a  P o i n t  0 . 0 .  
65  Bulmer :  o n e  n o t e d  f l y i n g  i n l a n d . . . a t  d u s k  / .... 
o v e r  K i l a u e a  P o i n t  
66 t h r e e  banded and r e l e a s e d  / K i l a u e a  P o i n t  0 . 0 .  
67 S i n c o c k  and  Swedberg:  h e a r d  p o s s i b l y  more 1500 
t h a n  5 0 0 ;  f o u n d  30 n e s t i n g  b u r r o w s ;  6 n e s t -  
l i n g s ,  1 4  a d u l t s  banded ;  h e a v y  u l u h e  g r o u n d  
c o v e r  / r i d g e  of t h e  Makaleha Moun ta in s  
Moloaa F o r e s t  R e s e r v e ;  c o u l d  see b r i d g e  o n  
S t a t e  Route  56 c r o s s i n g  Moloaa Stream 
6 8  f o u n d . . . a t  d u s k . . . f l y i n g  from t h e  sea toward  
t h e  m o u n t a i n  r i d g e s  / ( K i l a u e a  L i g h t h o u s e ? )  
6 9  o n e  s e e n  / K i l a u e a  L i g h t h o u s e  o r m e  
(1968- 1973)  ( 5 )  
8 S e p t .  1946  PEAG47 
n i g h t  of  5 J u l y  ( 1 9 4 7 )  FENC47 
e a r l y  a.m. 6 J u l y  
5 Nov. 1956  
29 O c t .  1964  
29 O c t .  1964 
Apr i l  1 9 6 5  
4 May 1965  
(1963- 1965)  
1 J u l y  1966 
2 Nov. 1966 
25 J u l y ;  1- 4 ,  
28-29 A u ~ .  1967 
3-13 J u l y  1970 







( 7 )  
KINW67 
SINJ69 
h, KAIC70 w 
HANR75 
I s l a n d  of Kaua'  i-- ( C o n t i n u e d )  
ANAHOEO ( c o n '  t , ) 
70 T e l f e r :  r e c e i v e d  r e p o r t s  f rom p i g  h u n t e r s  
of pig  s t o m a c h s  f u l l  o f  Newell's s h e a r w a t e r  
r e m a i n s ,  e p i g  meat u n p a l a t a b l e  b e c a u s e  of  
" f i s h y "  smell / i n  t h e  K i l a u e a  area 
1 5  Feb ,  1974 ( 5 )  
ZEIF75a a f t e r  11 May 1975  7 1  much c a l l i n g  a f t e r  d a r k  / i n  Anahola  Mtns,  
n e a r  Highway 56 (Moloaa) 
J u n e  1975  ZEIF75a 72 s e v e r a l  h e a r d  and o b s e r v e d  / a l o n g  n o r t h  
s h o r e  a f t e r  d a r k  
7 3  o n e  c a l l i n g  a t  d u s k  / K i l a u e a  P o i n t  29 A p r i l  1977  
5-6 Aug, 1964 
7 A p r i l  1 9 6 5  
1 May 1965  
2 May 1965  
PYLR78 
KINW67 
K I W 6 7  
KINW67 
( 8 )  
74 h e a r d  a b o u t  25 / Waimea Canyon 
75 o n e  h e a r d  / Waimea Canyon Lookout  
76 a b o u t  25 h e a r d  / Waimea Canyon Lookout  
77 King :  l i s t e n e d  a t  8 : 3 0 , , , a b o u t  as  numerous  
as y e s t e r d a y  / Waimea Canyon 
78  25  r e c o r d e d  / Waimea Canyon (1963- 1965)  K I N 6 7  * * * *  
KAPAA 
79 o n e  picked up  / on  t h e  b e a c h  n e a r  Kapaa first p a r t  o f  O c t , ,  
1956  
ANON 5 6 m. 
80 R i c h a r d s o n :  o b t a i n e d  spec imen  / Kapaa 
8 1  s p e c i m e n  t a k e n  / Wai lua  
82  o n e  p i c k e d  up / WaiPua b r i d g e  
83  o n e  found  d e a d  / on t h e  b e a c h  n e a r  Kapaa 
24 J u n e  1960 
31  J u l y  1960  
31 J u l y  1960  
(June- Aug,  1 9 6 0 )  
I '  
84 one  t o  s i x  o b s e r v e d . . . j u s t  b e f o r e  d a r k  on  a 0 . 0 .  
number o f  n i g h t s . .  . f l y i n g  h i g h  ove rhead  / 
along t h e  coast  n e a r  Kapaa o r  head ing  i n l a n d  
toward t h e  m o u n t a i n s  
8 5  coun ted  a t o t a l  of 48 shat tered  b i r d s  w i t h i n  . . . f i v e  miles.. .never  s u c h  a s l a u g h t e r  a s  
there  was l a s t  month ... e i g h t  under  o n e  of 
t h o s e  s t r e e t  lamps a t  p l a n t a t i o n  road  
c r o s s i n g s . .  . counted  t e n  more w i t h i n  a hun- 
dred y a r d s  / on t h e  highway s k i r t i n g  t h e  
s h o r e l i n e  be tween Kealia and t h e  W a i l u a  
r i v e r  
86 Swedberg: 47  downed / W a i l u a  0 . 0 .  
87 Swedberg: two dead / Wailua 0 . 0 .  
88 Swedberg: e l e v e n  dead / W a i l u a  ( Coco Palms)  . . . . 
89 took  spec imen / Wailua 0 . 0 .  
90 one  l i v e  / Wailua 0 . 0 .  
91 Swedberg: found one  dead / on highway 1 mile .... 
towards Kapaa from Coco Pa lms  b r i d g e  
92 Swedberg: one  l i v e  / Wailua 0 . 0 .  
93 Swedberg: h e a r d  c a l l i n g  r e g u l a r l y  / n e a r  0 . 0 .  
t h e  S l e e p i n g  Gian t . .  .may p r o v e  t o  be a 
n e s t i n g  area 
94 Swedberg: s e v e r a l  / Wailua ( a n d  L a w a i )  0 . 0 .  
95 Swedberg: o n e  dead / Hanamaulu 0 . 0  
96 Swedberg: one  dead / Nonou Mountain ..e 
97 Swedberg: o n e  dead / W a i l u a  0 6 . 0  
(June-Aug. 1960)  
l a t e  O c t .  1960 
S e p t .  1962 
11 O c t .  1964 
21- 23 O c t .  1965 
30 Oct. 1964 
30 O c t .  1964 
1 3  O c t .  1964 
1 3  O c t .  1964 
J u l y  1965 
J u l y  1965 
18  O c t .  1965 









( 5 )  
KINW67 
( 5 )  
KINW67 





I s l a n d  of Kaua'  i-- ( C o n t i n u e d )  
KAPAA ( c o n '  t o  ) 
98 1 2 3  r e c o r d e d  / Kealia t o  Wai lua  . . . O  
99 Swedberg :  o n e  d e a d  / Wai lua  (Coco Pa lms)  ...* 
1 0 0  d e a d  b i r d s  e s p e c i a l l y  c o n c e n t r a t e d  / a l o n g  ...* 
h ighways  a t  Kealia and Wai lua  R i v e r  b r i d g e  
and Eleele 
HANAPEPE 
1 0 1  Swedberg :  one dead  on  road  / n e a r  P o r t  A l l e n  .... 
1 0 2  took s p e c i m e n  / Hanapepe .... 
1 0 3  one  dead / Hanapepe ...* 
1104 Swedberg :  o n e  live / Eleele .... 
1 0 5  2 r e c o r d e d  / Eleele - Hanapepe e.. 
1 0 6  d e a d  b i r d s  e s p e c i a l l y  c o n c e n t r a t e d  / a l o n g  0 . .  e 
h ighways  a t  Eleele ( a n d  Kealia and Wai lua  
R i v e r  b r i d g e )  
KOLOA 
PO% Munro: o b t a i n e d  spec imen  / Koloa e m . .  
108 F u l l e r :  f ound  burrows and d e a d  I A ' o  n o t  t o o  ...e 
f a r  away / Mahaulepu area 
1 0 9  Swedberg :  o n e  p i c k e d  up a l i v e ,  d i e d  l a t e r ,  ..ee 
s p e c i m e n  / K a l a h e o  
1 1 0  Swedberg :  o n e  l i v e  / L a w a i  .... 
(1963- 1965)  
7 O c t .  1965  
June-Aug. 1975  
F a l l  o f  1961  
25 O c t .  1964 
25  O c t .  1964 
8 Nov. 1965  
(1963- 1965)  










8 O c t .  1956 ( 6 )  
number of y e a r s  a g o  ( 5 )  
( 1 7  Sept .  1 9 6 4 )  
2 1  S e p t ,  1964 KINW67 
1 4  Nov. 1964 K I N 6 7  
I 
L ' I  
111 one  l i v e  / L a w a i  0 . 0 .  
1 1 2  Swedberg: o n e  found / L a w a i  c a n n e r y  road 0 . 0 .  
1 1 3  Swedberg: s e v e r a l  / L a w a i  ( a n d  Wai lua)  0 . 0 .  
1 1 4  Swedberg: two dead / L a w a i  - Koloa Road 0 . 0 .  
1 1 5  Swedberg: two dead  / L a w a i  - Koloa Road 0 . 0 .  
116  1 2  r e c o r d e d  / Koloa - L a w a i  0 . 0 .  
1 1 7  Swedberg: o n e  r e p o r t e d  on road  / between 0 . 0 .  
L a w a i  and Koloa 
118  Swedberg: one  dead  / L a w a i  - Koloa Road 0 . 0 .  
119 Swedberg: o n e  / L a w a i  0 . 0 .  
126 dozen  c a p t u r e d ,  o t h e r s  s e e n  / Kauai  S u r f  0 . 0 .  
( h o t e l )  
1 2 1  Te l f e r :  l o c a t e d  n e s t i n g  c o l o n y  / a b o u t  0 . 0 .  
1 mile E o f  Alexander  Dam above Kalaheo  
LIHUE 
122 Swedberg: found two dead / on highway 1 mile .... 
pas t  Kauai Inn  on road  t o  N a w i l i w i l i  
1 2 3  Swedberg: o n e  l i v e  / Lihue  0 . 0 .  
124 t o o k  spec imen / Lihue  0 . 0 .  
1 2 5  Swedberg: o n e  l i v e  / Lihue  0 . 0 .  
126 Swedberg: o n e  found a l i v e ,  two dead  / Lihue  .... 
M i l l  area 
127 Swedberg: two found a l i v e ,  L ihue  o.. 
23 A p r i l  1965 
A p r i l  1965 
J u l y  1965 
5 Nov. 1965 
22 Nov. 1965 
(1963- 1965) 
J u l y  1965 
(1963- 1965) 
(1963- 1965) 
5 Nov. ( 1 9 6 7 )  
(1968- 1973) 
1 2  O c t .  1964 
1 9  O c t .  1964 
25 O c t .  1964 
1 6  O c t .  1965 
4 Nov. 1965 











( 5 )  
( 5 )  
KINW67 
KINW67 
K I N W 6 7  
( 5 )  
I s l a n d  o f  Kaua' i-- ( C o n t i n u e d )  
LIHUE ( c o n '  t , ) 
1 2 8  Swedberg:  one l i v e  / L i h u e  
1 2 9  Swedberg:  t w o  dead  / L i h u e  
1 3 0  o n e  d e a d  / L i h u e  
1 3 1  Swedberg:  two l i v e  / L i h u e  
1 3 2  1 4  r e c o r d e d  / L i h u e  
1 3 3  one d e a d  / L i h u e  ( ? )  
134  Doepping p i c k e d  up  1 2 5  / K a u a i  S u r f  Hote l ,  
L i h u e  
1 3 5  Doepping p i c k e d  up  75 / Kauai S u r f  Hotel ,  
L i h u e  
136  o n e  found  d e a d  / on t h e  highway n e a r  t h e  
a i r p o r t  
137  T e l f e r :  s u s p e c t  n e s t i n g  / i n  t h e  Haupu 
m o u n t a i n  r a n g e  S of L i h u e  
I s l a n d  of O'ahu 
Ko'oPau 
HONOLULU 
138 a d u l t  s p e c i m e n  p i c k e d  up 4 a,m, / f l e w  
i n t o  a room o f  a s u g a r  r e f i n e r y  n e a r  Aiea 
139  o n e  found  i n  a n  o p e n  a r ea , ,  . e v i d e n t l y  blown 
i n  by  h u r r i c a n e  Dot / Hono lu lu  A i r p o r t  
...* 
. * * *  
* * m .  
. * * *  
*... 
(1963- 1965)  
(1963- 1965)  
(1963- 1965)  
(1963- 1965)  
(1963- 1965)  
(1963-1965)  
22 Oct , -3  NOV, 1967  
4- 1 1  N O V ,  1967  
3-13 J u l y  1970 
(1968-1973)  
22 May 1954 














140  o n e  p icked u p  i n  a n  e x h a u s t e d  c o n d i t i o n  / i n  .... 
t h e  p a r k i n g  l o t  of t h e  Donald Duck D r i v e- I n  
a t  2840 K a p i o l a n i  Blvd . ,  Hono lu lu  
1 4 1  B o w l e s :  took s p e c i m e n  / Hono lu lu  0 . 0 .  
1 4 2  Swedberg:  f o u n d  dead b i r d s ,  o n e  each n i g h t  / .... 
n e a r  t h e  P a l i  t u n n e l  
1 4 3  p icked  o n e  up / Edgewater Hote l ,  W a i k i k i  0 . 0 .  
1 4 4  Kr id le r :  O l s e n  found  o n e  dead / n e a r  t h e  0 . 0 .  
P a l  i t u n n e l  
1 4 5  Swedberg:  p icked  up o n e  dead / e n t r a n c e  of 0 0 . 0  
f i r s t  t u n n e l  o n  Hono lu lu  s i de  of P a l i  Highway 
145a  Conant :  Gagne col lected o n e  / n e a r  
F a r r i n g t o n  High School 
1 4 5 b  Conant :  P r a t t  p icked o n e  u p  / K a i l u a  s ide  0 . 0 .  
of P a l i  t u n n e l  
I s l a n d  of Moloka' i  
KAMALO 
3 J u l y  1 9 6 1  
3 J u l y  1961  
4 Aug. 1967  
9 Sept. 1967  
1 9  Nov. 1967  
25 Nov. 1967  
27 Nov. 1967  
6 J u n e  1968  
26 May 1 9 7 1  
4 Sept.  1972 
1973-1975 
?1975 
146  s e v e r a l  dead and p a r t i a l l y  d e c a y e d  s p e c i m e n s  .... ( 1 8 9 3 ,  1 8 9 6 )  
f o u n d  some days  a f t e r  a s e v e r e  storm / a t  
t h e  head of o n e  of t h e  deep v a l l e y s  of 
windward Molokai 
147  s p e c i m e n  col lected some y e a r s  before  / o n e  0 . 0 .  ( 1 9 0 7 )  
o f  t h e  s teep c l i f f s  toward t h e  summit of 
t h e  m o u n t a i n  be tween  P e l e k u n u  and Waikolu 





( 3 )  
( 4 )  
PERR03 
BRYWO8 
I s l a n d  of Moloka' i-- ( C o n t i n u e d )  
KAMALO ( c o n '  t o  ) 
1 4 8  n a t i v e s  i n f o r m e d  m e e e 0 a d u l t s  and young c a n  ( 5 0 0 -  ( 1 9 0 7 )  
be collected i n  c o n s i d e r a b l e  numbers  / f rom 1000+) 
t h e  c l i f f s  ( P e l e k u n ~ ) ~ ~ ~ i n  t h e  s teepest  p a r t s  
of t h e  p a l i  
1 4 9  o c c a s i o n a l l y e o m f o u n d  i n  same c o l o n y  - on  r a r e  ..me ( 1 9 0 7 )  
o c c a s i o n s  i n  t h e  same ho le  ( a s  ' U a ' u )  / 
( B e l e k u n u  a rea)  
(May- June 1 9 0 7 )  e o e e  1 5 0  hea rd  c a l l  s e v e r a l  t i m e s . o o m u c h  ra re r  ( t h a n  
' U a ' u )  / W a i l a u  and  P e l e k u n u  v a l l e y s  
I s l a n d  of Maui 
West Maui 
WAILUKU 
151 t y p e  s p e c i m e n  and s e v e r a l  o t h e r s  o b t a i n e d  o m e o  S p r i n g  of 1894 
by  n a t i v e s  / Waihee V a l l e y  
152  numerous  / i n  t h e  Waihee v a l l e y  and p r o b a b l y  . e m .  1894 
e l s e w h e r e  o n  Maui 
153 p r e s e n t  s t a t u s  d o u b t f u l  0 0 . 0  ( 1 9 0 0 )  
I s l a n d  of Hawai ' i  
Kohala 
MONOKANE 
154 h e a r d  p e r s i s t e n t  n i g h t  c a l l i n g ,  t e n t a t i v e l y  3000 7 AUge 1977  





H E N H 0 2  
HENHOO 
HALJ78 
. I  
155 K e p l e r ,  J e f f r e y ,  S c o t t :  C o l l i n s :  heard 
c a l l i n g  / Waimanu ( v a l l e y )  
KAWAIHAE 
...a 13-15 Sept. 1977 
156 Banko: l i s t e n e d  f o r  a n  hour  o r  two a f t e r  4 0 0 0  20 May 1968 
dark . .  . v e r y  windy.. .heard n o t h i n g  / a t  camp- 
s i t e  n e a r  f o r e s t  S of  Puu P i l i ,  Kahua Ranch 
157  Banko: R i c h a r d s  ( r e s i d e n t  s i n c e  1955): 4000  2 1  May 1968 
never  s e e n  o r  heard / Kahua Ranch 
158 Banko: Wall ( r e s i d e n t  s i n c e  1955): never  4000  2 1  May 1968 
s e e n  or  heard / Kahua Ranch 
159 Banko: l i s t e n e d  fo r  a n  hour o r  two a f t e r  3840 21 May 1968 
dark. . .none heard  / camp n e a r  water gauge  
Puu L a a l a a u ,  head o f  West Branch Honokane 
Nui ,  N end o f  Kohala Mountains  
KAMUELA 
160 Banko: none heard 1930-2040 h o u r s  / Forest  0 0 . 0  11 Aug. 1967 
Road o v e r l o o k i n g  Waipio V a l l e y  4 miles N 
of Kamuela 
KUKUIHAELE 
161 used  t o  n e s t . . . n a t i v e s  used  f o r  food / 0 . 0 .  ( e a r l y  19OO's?) 
Waipio V a l l e y  
162 Banko: Meinecke: Moi r e p o r t e d  ' A ' o  f o r m e r l y  .... ( 1 7  J u l y  1968) 
e a t e n  ( b e f o r e  1898) / Waipio V a l l e y  





1 6 3  
1 6 4  






Banko: S c h a t t a u e r  p i c k e d  o n e  up  a l i v e  a f t e r  1 6 0 0  
i t  s t r u c k  TV a n t e n n a  o n  r e s i d e n c e  a t  1945  
h o u r s  / r e s i d e n c e  a t  Honsmd  ino A g r i c u l t u r a l  
Hdqs. ,  4 miles S Papa ( v i l l a g e )  
Banko: S c h a t t a u e r  i d e n t i f i e d  c a l l s  of ' A v o  1 6 0 0  
(from tape x e c o r d i n g )  as t h o s e  of n i g h t  
c a l l i n g  b i r d s  h e a r d  i n  r e c e n t  years ,  espe- 
c i a l l y  before  c i r c a  1 9 6 6 ,  d e c l i n i n g  s i n c e  
t h e n  / r e s i d e n c e  a t  Honomalino A g r i c u l t u r a l  
Hdqs. ,  4 miles S Papa 
Banko: S c h a t t a u e r :  n i g h t  c a l l i n g  r e p o r t e d  0 . 0 .  
by J o h a n n s e n  / Papa 
Banko: S c h a t t a u e r  h e a r d  s e v e r a l  times.. . 1600  
a r o u n d  2130 and 0 4 3 0  h o u r s , . . f i r s t  time 
t h i s  y e a r  / Honomalino A g r i c u l t u r a l  Hdqs. 
4 m i l q s  S Papa 
Banko: S c h a t t a u e r  h e a r d  f i r s t  time t h i s  1 6 0 0  
yean / Honsmal i n o  Agr i c u l  t u r  a1 Hdqs. , 
4 miles S Papa 
\ 
Banko: S c h a t t a u e r  : reported h e a r d  by 0 . 6 .  
J o h a n n s e n  and wife / Papa  
Banko: S c h a t t a u e r  h e a r d  g o i n g  m a u k a  / 1608 
Honomalino A g r i c u l t u r a l  Hdqs.  4 miles S Papa 
Banko: S c h a t t a u e r :  Mrs, J o h a n n s e n  reported . . O O  
n i g h t  c a l l i n g  of f l o c k s  p a s s i n g  o v e r  / Papa  
25 Aug. 1970  
9 Nov. 1970  
24 May 1971  (1) 
25 May-2 J u n e  1 9 7 1  (1) 
1 J u n e  1972 
2 J u n e  1972 
6 J u n e  1972 
5 S e p t .  1 9 7 2  
K a ' u  
KAHUKU RANCH 
1 7 1  Banko: M e i n e c k e  ( b o r n  1886  i n  W a i o h i n u )  : 0 . 0 .  ( 1 7  J u l y  1 9 6 8 )  
n i g h t  c a l l i n g  of p e t r e l s  o c c a s i o n a l l y  heard 
( f rom b i r d s  p r e s u m a b l y  n e s t i n g  a t  n e a r b y  
P a l i  P u a a o )  ( o l d  timers t o l d  Meinecke  a b o u t  
1894  ' A ' o  n e s t e d  i n  n u m b e r s  a t  P a l i  P u a a o  
before  col lapse  i n  g r e a t  1 8 6 8  e a r t h q u a k e . . .  
however  Meinecke  a c c u r a t e l y  imi ta ted  c a l l  of 
W a ' u  a n d  was n o t  fami l iar  w i t h  a p p e a r a n c e  
of  e i t h e r  species - t he re fo r  ' U a ' u  p o s s i b l y  
n e s t e d  a t  P a l i  Puaao  e x c l u s i v e l y  or i n  con-  
j u n c t i o n  w i t h  ' A ' o  / Waiohinu  (NAALEHU QUAD.) 
1 7 2  M e i n e c k e :  s t r agg l e r  u s e d  t o  come / P u u a o  0 . 0 .  ( e a r l y  19OO's? )  
( c l i f f )  
Hawaii V o l c a n o e s  
N a t i o n a l  P a r k  
MAKAOPUHI CRATER 
1 7 3  USGS f i e l d  p a r t y  f o u n d  f r e s h  carcass w i t h  3000- 4 Aug. 1 9 7 2  
egg / N wa l l  Makaopuhi Cra ter ,  n e a r  m e z z a n i n e  
l e v e l  
1 7 4  L a y b o u r n e :  c o n f i r m e d  seabird carcass 0 . 0 .  7 Sept .  1 9 7 2  
f o u n d  dead w i t h  e g g  4 Aug. 1 9 7 2  a s  t h a t  o f  
P o  p. n e w e l l i  / N wal l  Makaopuhi Cra ter ,  n e a r  
m e z z a n i n e  l eve l  
1 7 5  Banko: c a l l s  h e a r d  twice . . .1930  and 2055  3000- 8 Sep t .  1 9 7 2  
h o u r s  / camped o n  m e z z a n i n e  n e a r  N wal l  




I s l a n d  o f  Hawai' i-- ( C o n t i n u e d )  
MAKAOPUHI CRIhTER ( c o n '  t o  ) 
1 9 4 0 ' s  1 7 6  Baldwin :  seems v e r y  r e a s o n a b l e  t o  me t h a t  0 . 0 .  
p o p u l a t i o n  found  i n  1972  may b e  a r e l i c t  
g r o u p  p o s s i b l y  p r e s e n t  i n  1 9 4 0 ' s  / Makaopuhi 
Crater 
1 7 6 a  Banko: none  h e a r d  i n  l i s t e n i n g  s u r v e y  f rom 3 0 0 0  6 Aug. 1978  
d a r k  t o  2030 h o u r s  . . . d r i z z l i n g  r a i n  / 
S E  r i m  Makaopuhi Crater 
Mauna Mea 
KEANAKOLU 
177  Kepler, J e f f r e y ,  S c o t t :  S h a l l e n b e r g e r :  
found  d e a d  a d u l t  o n  r o a d  / Laupahoehoe 
AKWKA FALLS 
0 . 0 .  Aug. 1976  
1976  178 Kepler, J e f f r e y ,  S c o t t :  J e f f r e y :  t h r e e  f l ew .... 
from t h e  woods / n e a r  Kauku Crater ,  o n l y  
4 miles from Papaiko-Pepeekeo H i l l  s i g h t i n g s  
179  Kepler, J e f f r e y ,  Sco t t :  T a y l o r  and Wshman: 2110 21  Aug. 1977 
h e a r d  f l y i n g  0450 h o u r s  / down t h e  Haka l au  
R i v e r  
180 Kepler, J e f f r e y ,  S c o t t :  J e f f r e y :  saw 0 . 0 .  1 3  J u l y  1977  
f l y i n g ,  a r o u n d  p o w e r f u l  n i g h t  l i g h t s  o n  s u g a r  
c a n e  l o a d i n g  c r a n e . .  . c a p t u r e d  , i d e n t i f i e d  
and r e l e a s e d  / P a p a i k o u  
181 Kepler, J e f f r e y ,  S c o t t :  J e f f r e y :  saw two 0 . 0 .  1 3  J u l y  1977  
f l o c k s  ( @ a .  2- 3  b i r d s )  * .  . a l s o  a t t r a c t e d  t o  








I. 7 ' *  
P I I H O N U A  
182  Banko: o n e  p i c k e d  up a l i v e  a f t e r  it h i t  
c a n e  h a r v e s t i n g  l i g h t  boom / n e a r  C a m p  4 ,  
P i i h o n u a  ( a b o v e  Hi lo  Hosp i t a l )  
0 . 0 .  26 May 1968  
1 8 3  Kepler, J e f f r e y ,  Sco t t :  h e a r d  o n l y  o n c e  b y  0 . 0 .  ( 1 9 7 7 )  
USFWS s u r v e y  crew w h i l e  c o n d u c t i n g  f o r e s t  
b i r d  s u r v e y s  / Wailuku  R i v e r  
1 8 4  Kepler, J e f f r e y ,  S c o t t :  D a v i s :  h e a r d  1 6 4 0  1 3  J u l y  1977  
c a l l i n g  2030  h o u r s  / n e a r  t h e  Awehi R i v e r  
H I L O  
0 . 0 .  5 J u n e  1970 185 Banko: Kosaka picked o n e  up  / j u n c t i o n  of 
L a n i k a u l a  and K i l a u e a  S t r ee t s ,  Hi lo  
186  Banko: Kosaka p i c k e d  o n e  u p  / N a n i l o a  Hotel ,  .... 1 J u l y  1970  
H i lo  
1 8 6 a  So Conan t  p i c k e d  up  r o a d  k i l l  / 287 Kaumana 0 . 0 .  4 J u l y  1978  
D r i v e ,  H i lo  
A t  Sea 
187  n o t e d  / i n  s i g h t  of Kaua i  
1 8 8  numerous  / c h a n n e l  be tween  i s l a n d s  of  
Molokai and Maui 
189  F i s h e r :  o b s e r v e d  t h r e e  / f l y i n g  i n  t h e  
c h a n n e l  be tween  Kaua i  and N i i h a u  
190  Banko: 17  s p e c i m e n s  c o l l e c t e d  / a t  sea 
d u r i n g  s u r v e y s  of P a c i f i c  Ocean B i o l o g i c a l  
S u r v e y  Program,  S m i t h s o n i a n  I n s t i t u t i o n  
0 . 0 .  14 Aug. 1891  
0 . 0 .  ( 1 9 0 2 )  
0 . 0 .  11-17 AUg. 1947  






A t  Sea-- ( C o n t i n u e d )  
1 9 1  King :  C r o s s i n  saw ' A ' o  i n  company w i t h  
' U a ' u  e a r l y  i n  t h e  morn ing  / close t o  
s o u t h e r n  s h o r e  of  Kaua i . .  . d u r i n g  s u r v e y s  of  
P a c i f i c  Ocean B i o l o g i c a l  S u r v e y  Program,  
S m i t h s o n i a n  I n s t i t u t i o n  
1 9 2  common a t  sea / w i t h i n  200  miles of  t h e  ma in  .... 
Hawai i an  I s l a n d s  
0 . 0 .  (1965- 1966)  ( 9 )  
1 9 3  most b i r d s  / e i t h e r  f a i r l y  c lose  t o  t h e  0 0 0 0  
Hawai i an  I s l a n d s  o r  a t  t h e  s o u t h e r n  e d g e  of 
t h e  s t u d y  area ( b e t w e e n  a b o u t  1Uo-27O N l a t .  
and  148O-158O W l o n g . )  
1 9 4  h a s  b e e n  r e c o r d e d  ( a t  sea)  / up t o  800 miles .... 
of t h e  ma in  Hawai ian  I s l a n d s  
1 9 5  two d e n s i t y  c e n t e r s  n o t e d  (from 3 , 5 6 1  h o u r s  . . o m  
of o b s e r v a t i o n  on 1 5  c r u i s e s  a l o n g  34 ,384  mile 
r ep l i ca t e  s a m p l i n g  t r a c k )  / o n e  w i t h i n  200 
miles of  t h e  Hawai ian  I s l a n d s ,  e s p e c i a l l y  
N of  Oahu, and  o n e  a t  t h e  s o u t h e r n  end o f  t h e  
( 5 0 0 , 0 0 0  sq. mile)  s t u d y  area below l a t .  14" N 
196  migrates / p r e s u m a b l y  t o  s o u t h  and west 0 . 0 .  
197  n e a r l y  a b s e n t  / from t h e  Hawai ian  ( I s l a n d s )  0.e. 
area 
198  w i n t e r i n g  area / unknown .e.. 
1 9 9  Banko: L a r s o n  saw two t h e  p a s t  2 or 3 0 . 0 0  
d a y s  / n e a r  N a t i o n a l  P a r k  S e r v i c e  r e s i d e n c e s ,  
K a l a p a n a ,  Hawaii V o l c a n o e s  N a t i o n a l  Park  
200 Yu tzy  6 Yutzy :  3 o b s e r v e d  o f f s h o r e  t h r o u g h  0 . 0 .  
2 0 x  t e l e s c o p e - l 0 x  b i n o c u l a r s  / n e a r  Wahaula 
V i s i t o r  C e n t e r ,  Hawaii V o l c a n o e s  N a t i o n a l  
P a r k  (1220  h o u r s )  
May-Oct. (1964- 1965)  
KINW70 
May (1964- 1965)  KINW7O 
(1964- 1965)  
(1964- 1965)  
KINW7O 
K I N 7 0  
i n  O c t .  (1964- 1965)  
K I N 7 0  
all w i n t e r  (1964- 1965)  
KINW70 
(1964-1965)  KINW7O 
1 4  A p r i l  1 9 7 0  (1) 
7 Aug, 1975  ( 1 0 )  
* .  
2 0 1  Yu tzy  & Yutzy :  1 o b s e r v e d  o f f s h o r e  t h r o u g h  .... 7 Aug. 1975  
20x t e l e s c o p e - l o x  b i n o c u l a r s  / n e a r  Harry K. 
Brown Beach, 4 miles NE of  Wahaula V i s i t o r  
C e n t e r ,  Hawaii V o l c a n o e s  N a t i o n a l  P a r k  
( 1 4 3 0  h o u r s )  
202 Yutzy  & Yutzy :  1 o b s e r v e d  o f f s h o r e  t h r o u g h  .... 1 3  Aug. 1975  
20x telescope and  l o x  b i n o c u l a r s  n e a r  
Kamoamoa, Hawaii V o l c a n o e s  N a t i o n a l  P a r k  
(1412 h o u r s )  
Ex t r  a-Lim i t a l  
2 0 3  s p e c i m e n  t a k e n  / on  S a i p a n . . , M a r i a n n a s  0 . .  . May 1887  
A r c h i p e l a g o  
204 Banko: s p e c i m e n  o b t a i n e d  / Kuku P o i n t ,  ..o. 1 5  J u n e  1966 
W i l k e s  I s l a n d ,  Wake A t o l l  
205  Banko: s p e c i m e n  o b t a i n e d  / Sand I s l a n d ,  0 . 0 .  21 Aug. 1963  
J o h n s t o n  A t o l l  
